Overexpression of bax sensitizes human breast cancer MCF-7 cells to radiation-induced apoptosis.
Resistance to apoptosis plays an important role in tumors that are refractory to chemotherapy and ionizing radiation (IR). bax, which forms a heterodimer with bcl-2 and accelerates apoptosis, is not, or only weakly, expressed in most human breast cancer cells, and weak bax expression is considered to be related to the resistance of breast cancer cells to apoptosis. bax expression vector was introduced to human breast cancer MCF-7 cells, which exhibit weak expression of bax, to demonstrate its role of modulating radiation-induced apoptosis. bax overexpression in MCF-7 cells by stable transfection does not affect viability by itself, but each stable transfectant was more sensitive to IR than the parental MCF-7 cells. The degree of enhancement in radiosensitivity was dependent on the expression level of bax. IR upregulated p53 and p21WAF1 about 5- to 10-fold and downregulated bcl-2 and bcl-XL by 80-90% at 6 hr in both parent and bax stably transfected MCF-7 cells to the same degree. FACS analysis and DNA electrophoresis revealed that this sensitization was due to apoptosis. We suggest that exogenous bax expression might be one of the factors determining cellular radiosensitivity in MCF-7 breast cancer cells and may have therapeutic applications for enhancing radiation sensitivity in breast cancer cells.